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MR No. L5GO%a

NATIONAL ADVISORY CCMIITTZEE FOR AERONAUTICS

MEMORANDUM REPORT

for the
- Air Technlcal Service Command, Army Air Forces
EFFECT OF BILADE LOADING OF THE CLIMB AND HIGH-SPEED
PERFORMANCE OF A THREE~-BLADE HAMILTON STANDARD No. 6507A-2
PROPELLER ON A PEPUBLTC P-l'TD AIRPLANE

By John J. Gardner
SUMMARY

As part of a general proveller flight test progranm
at Langley Laboratery, climb and high-speed tests of a
Hamilton Standard lNo. 65074-2 three-blade propeller have
been made to determine the effect of blade loadiag on
propeller efficiency.

The normal and military power climb efficlencies
were found to be about equal at altitudes below 16,000 feet.
At higher altitudes, the effleclency for the military
vower condition was 1 to 2 percent lower. At an alrplane
Mach number of 0.7 a gain of & percent in efficiency was
obtalned with an increase in the power coefficlent per
blade from 0.06 to 0,09,

Tests at reduced engine speed indicated that, for an
advance-diameter ratio of 2.5 and a nower coefflcient
per blade of 0.08, &n increase in efficiency of the order
of 7 percent was cbtained by & reductlon in propeller-
tip Mach number from approximately 1.16 to 1.06.

TNTRODUCTT ON

At the request of the Air Technical Service Command,
Army Alr Porces, flight tests of a Hamliliton Standard
No. 6507A=2 three-blade proneller have been made on &
P-Li7D airplane to determine the effect of blade loading
on propeller efficlency. '
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Climbs were made at normal and military power at
an indlcated airspeed of 165 miles per hour. Other
tests were run at 2700 engine rpm at a constant power
coefficient per blade of aporoximately 0.06 and at the
additional values of 0,08 snd 0,09 through an eirplane
Mach number range of U.% to 0.725. Data were also
obtained at a reduced engine rpm of 2520 at constant
power coefficients per blade of 0.08 and 0.10 over a
similar airplene Mach number range.

v true alrspeed

n propeller rotational spesad, revolutions per second
D propeller dlamester

J sdvance ratio (V/nD)

B section blade angle at 0.75 R

A blade angle at any section

R proneller tip radius

r propeller-sectlon radlus.

x r/R

b blade-section chord

h blade-section ma X1 mum thickhess

rg radial distance from thrust axis to survey point
Xg rg/R

CT propeller thrust coefficient

Cp propellsr power coefficlent

propeller efficlency

ratio of density of free air to denslty of air
at sea level
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TABLE I
FLIGHT DATA OBTAINED FROM NORMAL AND MILITARY
CLIMB TESTS OF HAMILTON STANDARD NO. 6507A-2 THREE-BLADE

PROPELLER CN P-47D ATRPLANE

2
®

Fun J Cp Cp | 7 (ps) | M My | o~

PO RNWOUUWRNOLUOI RN NWOBIRUWNRWN AN

4, 6(a)

»>

4, 6(b)
4

4, 6(c)

4, 6(d)

4, 6(e)
4, 6(f)

b b B D R P

3-1 .920 | .107 .0910 | ,778 21.256 | .228 .811 .905
3-2 «957 | .115 .0911 | .758 «R39 .819 .864
3-3 .957 | .d22 0991 | .783 .242 | .830 .815
3-4 .978 | .128 1023 | .779 .47 .830 .794
3-5 .980 | .135 .1058 | .784 . 255 842 . 747
3-6 1.022 | .142 1079 | .781 « 263 .844 711
3-7 1.059 | .151 1129 | .794 « 271 .848 .674
3-8 1.076 | .156 1143 | .789 «279 .860 +842
3-8 1.096 | .164 .1188 | .795 .285 +866 .612
3-10 | 1.128 | .171 .1208 | .795 .294 .869 . 585
3-11 | 1.154 | .182 .1268 | .803 502 «876 « 557
3-12 | 1.201 | .189 .1264 | .801 515 .883 .53%
3-13 | 1.217 | .198 1295 | 797 «322 .891 . 508
3-14 | 1.239 | .R05 .1322 | .799 .330 .901 «490
3-15 | 1.2510 | .209 .1345 | .807 «339 .917 .471
3-16 | 1.277 | .218 1347 | .789 . 548 924 | .453
317 | 1.287 | .226 .1418 | .808 .552 .927 .432
3-18 | 1.331L | .232 .1394 | .800 <367 .939 414
3-19 { 1.355 | .241 .1430 | .802 . 374 +944 +401
3-20 | 1.379 | (249 1449 | .801 .383 .958 .387
3-21 } 1.399 | .256 .1456 | .798 .391° | .961 373
3-22 | 1.420 | .63 .1482 | . 399 .969 . 361
5-1 .974 | .160 1291 | .786 « 257 .869 .748
5-2 1.019 | .172 J1311 | 777 273 .884 .887
5-3 1.061 | .188 1392 | .786 +285 «892 .629
5-4 1.128 | .200 .1402 | .791 . 308 .912 .581
5-6 1.156 | .Q15 .1483 | .797 .514 .911 . 535
5-6 1.187 | .30 .1517 | .783 . 526 .924 .494
5-7 1.235 | .239 .1525 | .788 R2.52 | .343 .936 .463
5-8 1.27% | 250 .1566 | .798 22.50 | .358 .948 .439
5-9 1.297 | .262 .1580 | .782 22.50 | ,366 +959 .47
5-10 | 1.322 | .270 .1595 | .781 22.50 | .376 . 968 .399
12-1 .880 | .125 .1102 | .776 22.30 | .236 .874 .943
12-2 .916 | .142 .1192 | .769 .32 | .246 .879 .853
12-3 .979 | .150 1202 | .785 22.23 | .260 .874 .764
12-4 1.025 | .167 L1271 | .780 22.18 | .272 .876 .704
12-5 1.049 | .182 <1347 | 776 22.19 | .281 .888 .651
12-6 1.102 | .193 .1389 | .793 R2.26 1 .296 .894 . 597
12-7 1.139 | .206 .1401 | .7758 R2.27 | .308 .903 .554
12-8 1.175 | .22 .1510 | .789 22.28 | .319 .909 .512
12-9 1.213 | .23 .15814 | .795 2.32 | .334 «927 .487
12-10 | 1.246 | .248 .1565 | .786 22.31 | .545 .936 .458
12-11 | 1.270 | .257 .1606 | .794 ”2.26 | .354 .944 .432
12-12 | 1.217 | .261 .1562 | .788 R2.35 | 371 .959 .410
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TABLE I
FLIGHT DATA OBTAINED FROM NORMAL AND MILITARY
CLIMB TESTS OF HAMILTON STANDARD NO. 6507A-2 THREE-BLADE

PROPELLER CN P-47D ATIRPLANE

Fig.

Run J Cp Crp 7

3
=
=
L

6(a)
6(b)
6(c)
4, 6(d)

4, 6(e)
4, 6(f)

4,
4,

4,

[ > > BURANARNN AN NENR NN I

P G T S O G T 'S

3-1 .920 | .107 .0910 | .778
3-2 .957 | .115 0911 | .758
3-3 957 | .121 0991 | .783
3-4 .978 | .128 .1023 | ,779
3-5 .990 | .135 .1088 | .784
36 1.029 | .142 Jdo79 | .781
3-7 1.059 | .151 1129 | .794
3-8 1.076 | .156 .1143 1,789
3-9 1.096 | .164 .1188 | .795
3-10 | 1.128 | .171 .1208 | .795
3-11 | 1.154 | .182 .1268 | .803
3-12 | 1.201 | .189 .1264 | .801
3-13 | 1.217 | .198 1295 | 797
3-14 | 1.239 | .205 1322 | .799
315 | 1.251 | .209 .1345 | .807
316 | 1.277 | .218 1347 | .789
3-17 | 1.287 | .226 .1418 | .808
3-18 | 1.331 | .232 1394 | .800
3-19 | 1.355 | .241 .1430 | .802
3-20 | 1.379 | .R49 1449 | .801
3-21 | 1.399 | .256 .1456 | .798
3-22 { 1.420 | .263 .1482 | .800
51 .974 | .160 1291 | .786
5-2 1.019 | .172 1311 | 777
53 1.061 | .188 .1392 | .786
5-4 1.128 | .200 .1402 | .791
5-5 1.156 | .Q15 .1483 | .797
5-6 1.187 | .30 .1517 | .783 . 526 .924 .494
5-7 1.255 | .R39 .1525 | .788 . 343 .9356 +463
5-8 1.273 | .250 .1566 | .798 22.50 | .356 .948 -439
59 1.297 | .262 .1580 | .782 22.50 } .366 .959 417
5-10 | 1.322 | .R70 1596 | .781 22.50 | .376 .968 . 399
12-1 .880 | .125 .1102 | .776 22.30 | .236 .874 .943
12-2 916 | .142 1192 | .769 22.32 | .248 .879 .853
12-3 979 | .150 1202 | .785 22.2% | .260 .874 .764
12-4 1.025 | .167 1271 | .780 22.18 | .272 .876 . 704
12-5 1.049 § .182 1347 | 776 22.19 | .281 .888 «6851
12-6 1.102 | .193 .1389 | .793 22.26 | .296 .894 . 597
12-7 1.139 | .R06 1401 | .775 22.27 | .308 .903 .554
12-8 1.175 | .2256 .1510 | .789 22.28 | .319 .808 .512
12-9 1.213 | .23 1514 | .795 22.32 | .334 .927 .487
12-10 | 1.246 | .248 .1565 | .786 22,31 | .345 .936 .458
12-11 | 1.270 | .257 .1606 | .794 22.26 | .354 .944 .432
12-12 § 1.317 | .261 1562 | .788 R2.35 | 371 .959 -410

.228 | .811 | .905
.23 | .819 | .s64
.242 | .830 | .815
.247 | .830 | .794
255 | .842 | .747
.263 | .84¢4 | .711
211 | .848 | .674
.279 | .860 | .642
.285 | .866 | .612
.294 | .869 | .’585
.302 | .876 | .587
315 | .883 | .538
.322 | .891 | .508
330 | .901 | .490
339 | .017 | .4m
.348 | .92¢4 | .453
352 | .927 | .432
367 | .939 | .414
.374 | .944 | .401
.383 | .958 | .287
391 | .961 | .373
#399 | .969 | .361
.257 | .869. | .748
.273 | .884 | .687
.285 | .892 | .629
.308 | .912 | .s81
.54 | .911 | .535
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MR No. LSGOQa‘

TABLE I

FLIGHT DATA OBTAINED FROM NORMAL AND MILITARY

CLIMB TESTS OF HAMILTON STANDARD NO. 6507A-2 THREE-BLADE

< PROPELLER CN P-47D AIRPLANE
3
‘ Fig. Run J Cp Cp 7 (rps) | M My o~
1 3 3-1 .920 | .107 L0910 | .778 | 21.25 | .2928 .811 .905
1 3 3-2 .957 |.115 | .0911 |.758 | 21.30 | .2%9 .819 .864
3 3-3 .957 | .121 L0991 | .783 | 21.50 | .242 | .83%0 .B15
z 3-4 .978 |.128 | .1023 | .779 | 21.35 | .247 .830 .794
3 - 3-8 .990 | .135 | .1058 | .784 | 21.50 | .255 .842 JT47
3 2-6 | 1.029 | .142 | .1079 | .781 | 21.40 | .263 .844 .71
-3 3-7 | 1.059 | .151 Jd129 | .794 | 21.35 | .2 .848 .674
3 3.8 | 1.076 | .156- | .1143 | .789 21.50 | .279 .860 .642
3 3-9 | 1.096 |.164 | .1188 |.795 | 21.45 | .285 | .866 .612
3 3-10 | 1.128 | .171 1208 | .795 | 21.32 | .204 | .869 .585
3 3-11 | 1.154 | .182 1268 | .803 | 21.35 | .302 | .876 .557
3 312 | 1.201 | .189 .1264 | .801 | 21.25 | .®5 .883 538
3 313 | 1.217 | .198 1295 | .797 21.30 | .322 .891 .508
3 314 | 1.239 | .205 .1322 | .799 21.30 | .320 .901 .490
3 315 | 1.251 | .208 .1345 | .807 21.50 | .339 .917 .471
3 3-16 | 1.277 | .218 1347 | 789 | 21.45 | .348 924 | .453
3 3-17 | 1.287 | .226 .1418 | .808 | 21.45 | .352 | .927 .432
3 318 | 1.231 | .232 | .1394 | .800 | 21.50 | .367 .939 414
3 3-19 | 1.355 | .241 1430 | .802 | 21,42 | .374 | .044 | .401
3 3-20 | 1.379 | .249 .1449 | .801 | 21.45 | .383 .958 .387
3 321 | 1,399 | .256 .1456 | .798 | 21.50 | .391 .961 .375
\ 3 3-22 | 1.420 | .263 .1482 | .800 | 21.50 | .399 .969 .361
! 4 5-1 .974 | .160 .1201 | .786 22.55 | .257 .869 .748
4, 6(a) s-2 | 1.019 | .172 | .1311 | .777 22.45 | .273 | .884 .687
. 4 53 | 1.061 | .188 L1392 | .786 | 22.40 | .285 .892 .629
4, 6(b) 54 | 1.128 | .200 1402 | .791 | 22.50 | .308 .912 .581
4 5-5 | 1.156 { .215 | .1483 | .797 22.40 { .34 | 912 .535
4, 6(c) 56 | 1.187 | .230 .1517 | .783 | 22.47 | .%26 | .924 .494
. 4 5-7 | 1.235 | .239 .1525 | .788 22.52 | .343 .9%6 463
4, 6(a) 58 | 1.273 | .250 | .1566 | .798 | 22.50 | .356 .948 .439
4, 6(e) 59 | 1.297 | .262 | .1580 | .782 | 22.50 | .366 .959 417
4, 6(f) 510 | 1.322 | .270 | .1595 | .781 22.50 | .376 .968 .399
4 12-1 .880 | .125 | .1102 | .776 22.30 | .236 .874 | .943
4 12-2 916 | .142 .1192 | .769 22.32 | .246 .879 .853
4 12-3 .979 | .150 | .1202 |.785 | 22.23 | .260 .874 .764
4 12-4 | 1.025 | .167 | .1271 |.780 | 22.18 | .272 | .876 .704
4 12-5 | 1.049 | .182 | .1347 |.778 | 22.13 | .281 .888 .851
4 12-6 | 1.102 | .193 .1389 | .793 | 22.26 | .206 .894 | .597
4 12-7 | 1.139 | .206 .1401 | .775 | 22.27 | .3%08 .903 .554
4 12-8 | 1.175 | .25 .1510 | .789 22.28 | .319 .909 .512
4 12-9 | 1.213 | .231 L1514 | .795 | 22.32 | .334 .927 .487
4 12-10 | 1.246 | .248 1565 | .786 | 22.%1 | .s345 .936 .458
4 12-11 | 1.270 | .257 .1606 | .794 | 22.26 | .354 .944 .432
4 1g-12 | 1.717 | .261 L1562 | .788 22.35 | .37 .959 .410
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TABLE II

MR No.

FLIGHT DATA OBTAINED FROM HIGH-SPEED, 2700 ENGINE

RPM TESTS OF HAMILTON STANDARD NO. 6507A-2 THREE-BLADE

PROPELLER ON P-47D AIRPLANE

L5G09%a

Fig. . Run J Cp Cp n LI;S) M My o~

7, 8 3-25 12,622 |.182 |.0434 |.625 | 22.35 | .708 | 1.105 | .645

7 524 | 2.486 |.173 | .0462 |.684 | 22.2% | .e69 | 1.079 | .s42

7 3-25 | 2.187 |.180 | .0638 |.775 | 22.50 { .596 | 1.043 | .623

7 3-26 | 1.943 | .185 | .0775 |.s14 | 22,20 | .524 .996 | .621

7 5-27 | 1.674 |.183 | .0904 |.827 22.45 | .454 .967 | .618

7 328 | 1.398 |.181 1050 |.811 | 22.70 | .384 .943 | .618

7 $-20 |[1.152 |.184 | .1215 {.761 | 22.50 | .314 .910 | .620

7 3-30 .884 | .181 |.1441 [.704 | 22.50 | .240 .886 | .623

7, 8, 11 | 511 ] 2.499 | .227 .0607 |.668 | 22.42 | .704 | 1.130 | .467
7, 11 512 | 2.252 | .243 | .0820 |.760 | 22.37 | .631 | 1.084 | .448

7, 11 5-13 2.075 | .244 .0962 | .818 22.37 | .588 1.066 | .443

7, 11 514 |1.850 |.251 | .1119 |.825 | 22.39 | .516 | 1.016 | .428

7, 11 5-15 | 1.617 | .250 | .1289 |.834 | 22.38 | .451 .986 | .431

7, 11 516 | 1.405 | .25% | .1476 |.820 | 22.40 | .392 .961 | .432
7, 11 517 | 1.086 | .250 | .1711 |.743 | 22.34 | .303 .927 | .432

7, 8 13-16 | 2.443 | .265 | .0742 |.e84 | 22.55 | .719 |1.171 | .405

7 13-17 | 2.133 | .272 | .0964 |.759 | 22.50 | .628 {1.117 | .393

7 13-18 | 1.892 | .270 | .1152 |.807 | 22.37 | .55% |1.071 | .Z95

7 13-19 | 1.661 | .276 | .1315 |.791 | 22.55 | .489 | 1.048 | .393

7, 9(a), 11 {13-25 | 1.488 | .2¢4 | .1333 |.813 | 22.49 | .430 |1.003 | .450
7, 9(b), 11 |13-24 | 1.694 | .246 | .1188 |.819 | 22.52 | .490 | 1.032 | .450
7, 9(¢), 11 {13-23 | 1.990 | .237 .0955 |.802 | 22.50 | .575 | 1.071 | .480
7, 9(d), 11 {13-22 | 2.225 | .228 | .0805 |.755 | 22.41 |-637 | 1.105 | .489
7, 9(e), 11 113-21 2.403 | .233 .0680 |.701 | 22.50 | .690 }1.1326 | .477
7, 9(£), 11 [13-20 | 2.484 | .233 | .0650 |.693 | 22.50 | .713 | 1.149 | .477
7 17-14 | 2.429 | .272 | .0826 |.738 | 22.29 | .687 | 1.122 | .398

7 17-15 | 2.224 | .284 | .0976 |.764 | 22.50 | .634 | 1.098 | .382

7 17-16 | 1.937 | .282 | .1203 |[.826 | 22.27 | .552 | 1.052 | .382

7 17-17 | 1.696 | .280 1318 |.798 | 22.40 | .485 {1.021 | .Ze2

7, 11 17-18 2.079 | .257 .0892 | ,.802 22.45 | .579 1.048 | .454

7, 11 17-19 | 1.845 | .256 | .1154 |.832 | 22.40 | .517 | 1.020 | .431

7, 11 17-20 | 1.596 | .25%5 | .1208 |.819 | 22.71 | .a48 .985 | .4%6

7, 11 17-21 | 1.%83 | .254 | .1469 |.800 | 22.40 | .388 .964 | .434

7 17-22 | 2.545 | .189 .0488 | .657 | 22.11 | .e81 | 1.081 | .624

7 17-23 | 1.973 | .191 | .0818 |.845 | 22.26 | .527 .991 | .619

7 17-24 | 2.269 | .191 L0630 |.748 | 22,37 | .607 | 1.037 | .618

7 17-25 | 1.892 | .192 | .0948 |.835 | 22.24 | .454 .957 | .812

7 17-26 | 1.422 | .187 .1075 |.818 | 22.31 | .381 .925 | .628

7 17-27 | 1.174 | .190 L1294 | .799 22.30 | .315 .901 | .613

7 17-28 .892 | .188 .1492 | ,708 22.24 | .239 .876 | .621




L-594

MR No. L5G09a

TABLE III
FLIGHT DATA OBTAINED FROM HIGH-SPEED, 2520 ENGINE
RPM TESTS OF HAMILTON STANDARD NO. 6507A-2 THREE-BLADE

PROPELLER ON P-47D AIRPLANE

Fig. | Run J Cp Crp 7 2 M My o~

10, 11 18-1 2.435 | .30 0703 | .744 21.26 [.651 1.063 |.440
10, 11 18-2 2.664 | .229 0575 | .669 21.28 |.709 1.095 }.452
10, 11 18-3 2.571 | .245 0676 | .715 .11 ;.881 1.075 |.438
10, 11 18-4 2.182 | .246 .0907 | .804 21.01 |.576 1.010 |.436
10, 11 18-5 1.865 | .243 «1115 | .856 2l.11 .495 970 |.436
10, 11 18-6 1.833 | .243 .1264 | .849 21.14 }.434 942 |.438
10, 11 18-7 1.304 | .240 .1499 | .815 21.14 |.346 .904 |.440

10 18-8 2.686 | .296 L0773 | .701 .15 {.709 1.092 }.452
10 18-9 2.572 | .303 .0888 | .754 21.07 }.680 1.074 }.439
10 18-10 | 2.425 | .299 0970 1 .787 21.06 |.641 1.049 |.444
10 18-11 | 2.170 | .304 .1155 | .824 21.05 }.574 1.010 |.439
10 18-12 | 1.875 | .303 «1363 | .844 21.10 |.498 <971 |.438
10 18-13 | 1.627 | .300 .1522 | .825 21.14 | .433 941 ].438
10 18-14 | 1.311 | .299 .1812 | .795 21.11 | .348 .904 |.439

10, 11 | 19-1 2.698 | 235 0601 | .690 21.17 |.709 1.089 |.447

10, 11 § 19-2 R.633 | .247 0877 | .722 21.10 |.696 1.084 |.431
10, 11 } 19-3 2.405 | .239 .0778 | .783 20.99 | .630 1.036 |.441
10, 11 | 19-4 2.121 | .242 .0930 | .B15 20.97 | .555 .991 |.442
10, 11 } 19-5 1.860 | .246 .1111 | .840 21.28 | .495 972 ].428
10, 11 | 19-6 1.619 | .240 .1242 | .838 RQ1.30 | .431 .940 | .432
10, 11 18-7 1.285 | .245 .1564 | .820 21.08 | .339 .808 §.431
10 18-8 R.7%6 | .297 .0769 | .708 21.19 | .720 1.096 | .434
10 19-9 2.558 | .292 .0872 | .764 20.97 | .664 1.052 | .451
10 18-10 | 2.380 | .289 .0974 | .802 20.97 | .618 1.023 j}.461
10 19-11 | 1.851 | .302 «1375 | .843 21.27 | .490 .966 | .433
10 19-12 | 2.194 | .210 1176 | .832 20.97 { .575 1.004 |.431
10 19-13 | 1.621 | .306 .1557 | .825 21.02 | .428 929 {.430
10 19-14 | 1.306 | .306 .1829 | .781 R0.90 | .342 .891 |.430
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TABLE III

MR No.

FLIGHT DATA OBTAINED FROM HIGH-SPEED, 2520 ENGINE

RPM TESTS OF HAMILTON STANDARD NO. 6507A-2 THREE-BLADE

PROPELLER ON P-47D ATRPLANE

L5G09%a

Mg. Run J Cp Cp n (r;s) M Ny o~
10, 11 | 18-1 2.435 | .230 .0703 | .744 21.26 |.651 1.063 |.440
10, 11 | 18-2 2.664 | .229 .0575 | .669 21.28 |.709 1.095 |.452
10, 11 | 18-3 2.571 | .243 .0876 | .715 21,11 !.s881 1.075 |.438
10, 11 | 18-4 2.182 | .246 .0907 | .804 21.01 |.576 | 1.010 |.436
10, 11 | 18-5 | 1.865 | .243 .1115 | .856 21.11 |{.495 .970 |.4386
10, 11 | 18-6 | 1.633 | .243 1264 | .849 21.14 {.434 .942 |.438
10, 11 | 18-7 1.304 | .240 .1499 | .815 21.14 {.346 .904 |.440

10 18-8 2.686 | .296 L0773 | .701 21.15 |.709 1.092 |.452

10 18-9 2.572 | .303 .0888 | .754 21.07 |.680 1.074 |.439

10 18-10 | 2.425 | .299 .0970 | .787 21.06 |.641 1.049 |.444

10 18-11 | 2.170 | .304 1155 | .824 21.05 |.574 | 1.010 |.439

10 18-12 | 1.875 | .303 .1363 | .844 21.10 |.498 .971 |.438

10 - 18-13 | 1.627 | .300 .1522 | .825 21.14 | .433 .941 |.438

10 18-14 | 1.311 | .299 .1812 | .795 21.11 |.348 .904 |.439
10, 11 | 19-1 2.698 | .235 .0601 | .690 21.17 | .709 1.089 |.447
10, 11 | 19-2 2.633 | .247 0677 | .722 21.10 |.696 | 1.084 |.431
10, 11 | 19-3 2.405 | .239 .0778 | .783 20.99 |.630 | 1.036 |.441
10, 11 | 19-4 2.121 | .242 .0930 | .815 20.97 | .555 .991 |.442
10, 11 | 19-5 | 1.860 | .246 1111 | .840 21.28 | .495 .972 |.428
10, 11 | 19-6 | 1.619 | .240 .1242 | .838 21.30 | .431 .940 |.432
10, 11 | 18-7 | 1.285 | .245 .1564 | .820 21.08 | .339 .808 |.431

10 19-8 2.736 | .297 .0763 | .708° | 21.19 | .720 1.096 |.434

10 19-9 2.558 | .292 .0872 | .764 20.97 |{.664 | 1.052 |.451

10 19-10 | 2.380 | .289 .0974 | .802 20.97 | .618 1.023 |.461

10 19-11 | 1.851 | .302 1375 | .843 21.27 | .490 .966 | .433

10 19-12 | 2.194 | .210 .1176 | .832 20.97 |.575 | 1.004 |.431

10 19-13 | 1.621 | .306 .1557 | .825 21.02 | .426 .929 |.430

10 19-14 | 1.306 | .306 .1829 | .781 20.90 | .342 .891 |.430
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Figure 1.- Blade-form curves of Hamilton.Standard No. 6507A-2 three-
blade propeller.
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Figure 3.- Normal power climb tests of the three-blade Hamilton Standard 6507A-2 propeller on the
P-47D airplane at an indicated airspeted of 165 miles per hour.
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4.- Military power climb tesis of the three-blade Hamilton Standard 6507A-2 propeller on
the P-47D airplane at an indicated alrspeed of 165 miles per hour.
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Figure 6.- Thrust grading curves for climb at military power. Indicated

alrspeed, 165 miles per hour. Hamilton Standard No. 6507A-2 three-
blade propeller on the Republic P-47D airplane.
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Figure 6.- Continued.
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Figure 7.- Effect of blade loading on propeller efficiency over airplane
Mach number range. 2700 engine r.p.m. Hamilton Standard No. 6507A-~2
three-blade propeller on P-47D airplane.
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Figure 9.- Thrust grading curves for tests at constant power coefficient
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Hamilton Standard

No. 6507A-2 three-blade propeller on P-47D airplane.
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Figure 9.- Continued.
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Concluded.
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Figure 10.- Effect of blade loading on propeller efficiency over airplane

Mach number range. 2520 engine rpm. Hamilton Standard No. 6507A-2

three-blade propeller on P-47D airplane.
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